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Abstract 
Spawning behaviour of hormone induced estuarine catfish, iVfystus gulw was observed m 
captive condition. Spawning activities that include pairing, chasing and resting, nudging, 
and twisting, started about 5 hours post injection and ended with release of eggs within 
1-2 hours of courtship. Three different dosages of "ovaprim" (1 ml/kg, 1.5 ml/kg, and 2 
ml/kg in a single dose) were used in induced breeding of M gulio. The latency period was 
less (6-7 hours) with the dose of 1.5 and 2 ml/kg, while it was more (7-8 hours) with that 
of 1 ml/kg. However, all females spawned successfully with each of three different 
dosages, without any significant differences in the rate of fertilization and hatching. Eggs 
under all hormone dosages hatched between 18-20 hours after spawning. The hatching 
rate with 1, 1.5, and 2 ml/kg varied from 71.3-72.7%, corresponding to the fertilization 
rate of 80.7-84.7%. 
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Introduction 
Mysrus guHo, locally known as "nona tengra", is a euryhaline estuarine small catfish 
commonly occurring in the coastal waters of India and Bangladesh. This species is 
supporting the coastal fisheries of Bangladesh to a great extent, both in point of 
commercial and local consumption views. This fish has also a demand in the export 
market. Though M. guHo has naturally been caught every year in fairly a large quantity, 
its catch is gradually declining mainly due to combined effects of different factors, such 
as over-exploitation, destructive fishing pressure, loss of habitat, and different ecological 
modifications. For a broad goal of conservation of any fish species through reducing 
fishing pressure, it is important to develop artificial propagation and culture system in 
controlled environment. In attempting such a development, knowledge on biology of the 
species is prerequisite. 
A few works have been done on biology, with brief accounts on the food and feeding 
habit, length-weight relationship, fecundity (Pandian 1966, Kaliyamurthy 1981), and 
that on induced spawning (Mijkherjee et al 2002) of M. guHo in Indian estuaries. 
However, with a view to conservation of M. guHo population in nature and to establish 
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their culture system, no comprehensive information are available about different aspects 
on reproductive biology of this species from Bangladesh coastal waters, except only that 
of Sarker et al. (2002). 
Considering the fishery and aquaculture importance of the species, Bangladesh 
Fisheries Research Institute has been conducting research on biology and culture of 111. 
gulio that dwelling in the south-west coastal waters of Bangladesh. Preliminary results 
on induced breeding of M. gulio have shown that this species could be successfully bred 
through hypophysation in controlled conditions (Alam et al. 2006). The present research 
is based on the previous preliminary works, with aims to _observe the spawning 
behaviour of hormone inducted M. gulio in captivity and find out the effects of different 
doses of hormone on induced breeding. 
Materials and methods 
The study was carried out during June-July 2006 at the Brackishwater Station of the 
Bangladesh Fisheries Research Institute (BFRI), Paikgacha, Khulna, Bangladesh. 
Fish & experimental vessel 
Live gravid females and ripe males of A1. gulio were collected from local traditional 
shrimp ghers in June 2006. The matured males and females were selected on the basis of 
their morphological criteria. The gravid female has genital papillae of round reddish 
pink with thick muscular ring, while ripe male has that of conical and protruded 
muscular. The fishes were kept in an indoor rectangular concrete tank ( 4.45 m x 1.45 m x 
1.0 m), which contained gravel-sand filtered pond water of 10%0 salinity, and 
acclimatized for a period of 24 hours. No feed was given to the broods during 
conditioning. 
While the spawning behaviour of hormone inducted M. gulio was observed in a 
single nylon net hapa, the experiment on induced breeding under different hormone 
doses was conducted in 9 glass nylon hapas (120 cm x 90 cm x 90 cm). The hapas were 
set into three rectangular concrete tanks (4.45 m x 1.45 m x 1.0 m) in the hatchery 
building of the station. Each tank had water inlet-outlet system with connection to an 
overhead water tank, containing brackishwater that has been pumped from the reservoir 
pond and passed through a gravel-sand filter. A little amount of water was continuously 
exchanged using the inlet-outlet system. One water shower was also set over each hapa. 
Gentle aeration was provided with each hapa using portable electric aerator. 
Spawning behaviour 
To observe the spawning behaviour, 5 females and 10 males were injected with a 
synthetic hormone, "ovaprim" at the rate of 2 ml kg- 1 body weight and placed into a glass 
nylon ha pa. The observation of spawning behaviour was carried out since the pushing of 
injection and continued until the fish were gone in resting after the release of eggs. 
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Hormone doses and injection 
A synthetic gonadotropin realising hormone analogue (SGnRH) named 'ovaprim' 
(Syndel Lab. Ltd., Vancouver, Canada) was used in induced breeding of fa!. gulio. Three 
different doses of 1 ml/kg, 1.5 ml/kg, and 2.0 ml/kg of body weight were tested. Each of 
the hormone doses was considered as treatment and had three replications. In case of 
both male and female, a singe dose of hormone was injected in deep muscle at the base of 
dorsal fin. Two males and one female fish, injected with particular test hormone dose, 
were released into a separate glass nylon hapa, preset in the concrete tanks. 
Spawning, fertilization and larval rearing 
After 5 hours since the first spawning, spent fishes were removed from the spawning 
hapas. The eggs were non-floating and remained stick to the wall and bottom of the 
hapa. To estimate the ovulation success, spent females were stripped and the females, 
from which there was no egg to come out, were considered fully ovulated. In case of any 
egg to come out, the spent female fishes were dissected and eggs retaining in the 
abdomen were counted. The number of unreleased eggs was used to calculate the 
number of egg released, taking into account the relative fecundity of 740 eggs/gm body 
weight of the species in the month of June (Momtaz, unpublished data). A total of 100 
eggs from each hapa were transferred into a bucket and classified as fertilized or 
unfertilized under a binocular microscope. The fertilization rate was calculated as the 
number of fertilized eggs divided by the total sampled number (n = 100) of eggs. All 
newly hatched larvae from each hapa were collected into a bucket containing 10 litres of 
brackishwater and the hatching percentage was estimated by random volumetric 
sampling and counting. Meanwhile the hapas were cleaned, disinfected using potassium 
permanganate solution, and hatchlings were transferred again into the respective hapa. 
When about 80% of hatchlings were observed with their absorbed yolk sac, feeding was 
started with boiled and screened hen's egg yolk. The feeding in hapa continued for 5 
days and the larvae were collected from hapas. At least five samples of larvae in a 10 ml 
volume were counted directly, made an average, and total number of larvae in each 
treatment was estimated. 
Larval rearing 
Newly hatched larvae were collected and transferred to 'new hapas in the concrete 
tank, as used in case of breeding trials. The larvae were reared for a period of five days. 
Larvae were fed with boiled and screened hen's egg yolk. Length (n = 10) and weight (n 
= 50) of larvae were estimated everyday using measuring scale and high precision 
(±0.00lg) digital balance, respectively. 
Data analysis 
Data were analyzed using one-way ANOVA following the Duncan's Multiple Range 
Test for any significant differences among the treatments. The analysis was done by 
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using a PC package 'STATGRAPHICS Ver. ?. Arc sin values were used, wherever 
necessary, to stabilize extreme variances in the percentage data (Zaman et al 1982). 
Results and discussion 
The spawning activity appeared to continue first after some 5 hours post injection. 
This period is reported to be 3 hours in Puntius gonionotous (Liley and Tan 1985), 16-
20 hours in Clarias batrachus (Thakur 1976), 4 hours in Mystus tengara (Barna and 
Mollah 1987) and 7-8 hours in Mystus cavasius (BFRI 1994). Fig. 1 shows a schematic 
representation of the spawning behaviour. Fish always spawned in pairs, while the male 
was observed to become active and to chase the female for 30-45 seconds. A male was 
observed to creep up to a female and to position himself to her rear. The pair 
immediately commenced swimming contacting each other with their lateral bodies. A 
pair ascended rapidly from the bottom of the tank to the water surface, swam several 
meters horizontally, descended to the bottom individually (Fig. lA), and then settled on 
the bottom for 0.5-1.5 minutes. In some cases, a pair turned around at the water surface 
and descended to the bottom without horizontal swimming (Fig. 2B). On other 
occasions, a pair did not reach the water surface, since they had parted in the middle of 
the water column (Fig. 1 C). 
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This way of chasing and resting continued for 5-8 times. Thereafter, both the male 
and female swam together for 3-7 minutes and then settled down or took rest on the tank 
bottom by keeping them stationery in close association for a period of 5-15 minutes. 
This repeated swimming and resting continued for 3-4 times. Prior to spawning after 
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above activities, male was found to nudge the body of female around the genital pore 
with his snout. The male circled rapidly 4-5 times around the head region of female and 
later folded himself her head and body with U-shape for a period, varying from 15-20 
seconds, and finally pressed her laterally for a few seconds to release the eggs (Fig. lD). 
The first batch of eggs were released within 1-2 hours of onset of male-female 
interaction. Barua and Mollah (1987) described this time as 1-1.5 hours in case of A1. 
tengara. During the release of eggs, fishes briefly dashed near the water surface, beating 
the water vigorously with their caudal fin. No trace of spawning was recognized when a 
pair turned in the water and there was no horizontal swimming. The pair did not seem 
to release gametes in that case. Later the non-spawned female was examined and found 
injured below the dorsal fin. It may be assumed that the injury prevented the female in 
taking active part in spawning activities. 
Spawning behaviour of A1. gulio, which has been observed in this study, is more or 
less similar to that has been reported in case of M. tengara (Barua and Moll ah 1987), 
except the brief dashing of M. gulio near the water surface during release of egg. Similar 
to the observation of Hamamoto et al., (1986), this difference was probably caused by the 
difference in body size between the M. gulio (114-133 g) and M tengara (6 -7 g; Barna 
and Mollah 1987). In addition, the briefly dashing phenomenon that has been observed 
in this study also suggests that the space and confinement may also be limiting on the 
spawning behaviour. The limited space, especially insufficient water depth, migh~ 
hinder the spawning behaviour of the marine fish (Donaldson 1989). 
The physicochemical parameters of water in the breeding pool were measured 
periodically following standard methods (APHA 1995) and the values are given in Table 
1. The salinity of water in the present breeding experiment was half (10%0), while mean 
values of other parameters were very close, to that has been reported by Mijkherjee et al. 
(2002). 
Table 1. Values of different water quality parameters of ivfysrus gulio breeding tank 
Water quality parameters Mean values ± SD 
Brooders' tank Breeding hapa Larval hapa 
Water temperature (°C) 31.5 ± 1.3 31.5 ± 1.3 32.0 ± 1.0 
Salinity (%0) 10.0 ± 0.0 10.0 ± 1.5 10.0 ± 2.0 
pH 7.5 - 8.0 7.5 - 8.2 7.8 - 8.4 
Dissolved oxygen (mg/I) 7.5 ± 1.0 7.5 ± 1.1 7.4 ± 1.2 
Alkalinity (mg/I) 136 ± 5.0 138 ± 13 136 ± 12 
fa!. gulio is an euryhaline fish, thriving well in salinity as low as 1.25%0 (Pandian 
1966). Similar to what has been observed by Jhingran and N atarajan (1969), the species 
dwelling in southwest estuarine water in Bangladesh has a prolonged spawning season 
from March-November (Sarker et al. 2002), while the salinity varies from 15-1.0%0. The 
results of the present experiment suggest that a higher salinity of 20%0, which has been 
used by Mijkherjee et al. (2002), is not required and may successfully be lowered as low 
as to 10%o for breeding of M. gulio. 
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The size of brooders and results of different breeding parameters are presented in 
Table 2. The effects of different dosages of ovaprim on different breeding characteristics 
were quite effective without any .significant differences in ovulation, fertilization and 
hatching (p>0.05). However, the eggs under all treatment dosages took a same period of 
18-22 hours after spawning to hatch out. In lower dosage of 1 ml/kg, the latency period 
was observed to be more (7-8 hours) whereas in higher dosages that was less (6-7 hours). 
The ovulation response to the dosage of 1 ml/kg is also lower, compared to that of 1.5 
ml/kg and 2 ml/kg, though not significantly different. Similar observations of less 
latency period and lower ovulation response with lower hormone dosages have been 
reported by Habibi et al. (1989) in Carassjus auratus and Sarkar et al. (2005) in Ompok 
pabda. 
In the present experiment, M. guHo with different dosages of ovaprim ( 1-2 ml/kg) 
took about 6-8 hours post injection to release eggs whereas that with the dosage of 2.5 
ml/kg took about 10-15 hours (Mijkheree et al. 2002) at sim.ilar water temperature of 28-
300C. Though it is not clearly understood about the variations in latency period, but it 
could be assumed that the higher water salinity of 20%0, that has been used by Mijkheree 
et al. (2002), might have some effect on ovulation process. Jl;J. gulio spawn at the onsel of 
the monsoon, with the water salinity as low as 1.25%0, and their gonadal functioning 
eventually decrease with a steep rise in salinity from 12%0 (Pandian 1966). Spawning of 
0. pabda, injected with ovaprim at the rate of 1-2 ml/kg (Chakraborty and Chakrabani, 
2005) and 0.5 ml/kg (Sarkar et al., 2005) body weight, has been found to occur after 8-10 
hours post injection at water temperature ranging from 27-33°C. Barna and Mollah 
(1987) reported a latency period of 6-7 hours post injection for a freshwater catfish 
species, M. tengara. Though the authors used pituitary hormone (PG) to induce Jl;J. 
tengara, its latency period is very similar to M. gulio as has been observed in the present 
experiment. 
A similar (p>0.05) fertilization rate of 81-85% and hatching success of 71-73% with 
different dosages of ovaprim suggest that M. gulio can successfully be bred in captivity 
using a single dose of 1-2 ml/kg body weight of both male and female. It is to note here 
that the species may not require a higher and double dose of 2.5 ml/kg for female, as has 
been reported by Mijkherjee et al. (2002). Ovaprim has been found quite effective in low 
quantity in induced breeding of few other fishes. Sarkar et al. (2005) reported induced 
spawning of 0. pabda with a single dose of 0.5 ml/kg resulting in 84-91 % fertilization 
rate and 65-66% hatching rate. The hatching rate of 0. malabarkus, receiving different 
dosages of 0.3, 0.5 and 0.7 ml/kg, varied from 58, 62 and 70% corresponding to 
fertilization rate of 70, 87 and 91 %, respectively. The differences in dose requiremenr 
may be attributed to varied level of dompamine activity in different species of fish 
(Billard et al. 1984). However, considering complete spawning, rate of fertilization, and 
hatching success in this observation, ovaprim at the rate 1.5-2 ml/kg body weight seem 
ideal for induced breeding of M. guHo. 
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Table 2. Spawning, fertilization, and hatching data of Mystus gulio induced under different "Ovaprim" hormone dosages 
Treatment Size of male I Size of female I Spawning I Fertilization I Hatching 
& Length Weight Length Weight Latency No. of %of % of No. of Hatching % of No. of 
Replication (cm) (gm) (cm) (gm) hours egg ovulation fertiliz- fertilized hours hatching hatchlings 
spawned a ti on eggs 
Tl: 1 ml/kg 
Rl 18, 17 56, 54 22 122 7-8 89,740 100 87 78,074 18 - 20 71 55,432 
R2 17, 16 50, 46 21 116 7-8 77,856 90 75 70,071 18 - 20 68 47,648 
R3 18, 20 54, 80 19 110 7-8 65,120 80 80 52,096 18 - 20 75 39,072 
Mean ±sd 17.7 56.7 20.7 116.0 7-8 77,572 90.0 80.7 66,747 18 - 20 71.3 47,384 
±1.4 ± 12.0 ± 1.5 ± 6.0 ± 12,313 ± 10.0 ± 6.0 ± 13,304 ± 3.5 ± 8,183 
T2: L5 ml/kg 
RI 19, 18 66, 56 20 114 6 - 7.5 69,175 100 74 51,189 18 - 20 65 33,273 
R2 18, 18 58, 57 21 110 6 -7.5 69,190 100 85 58,811 18 - 20 75 44,108 
R3 16, 21 48, 82 22 124 6 - 7.5 82,580 90 88 72,670 18 - 20 76 55,229 
Mean ±sd 183 6L2 2LO 116.0 6 - 7.5 73,748 96.7 823 60,890 18 - 20 72.0 44,203 
± 1.6 ± 11.7 ±LO ± 7.2 ± 7,735 ± 5.8 ±7.4 ± 10,890 ± 6.1 ± 10,978 
T3: 2 ml/kg 
Rl 20, 17 66, 50 21 115 6 - 7.5 85,100 100 80 68,080 18 - 20 78 53,102 
R2 19, 18 63, 56 22 132 6- 7.5 97,680 100 84 82,051 18 - 20 75 61,538 
R3 17, 21 51, 81 23 133 6 -7.5 93,367 95 90 84,030 18 - 20 65 54,619 
Mean ±sd 18.7 61.2 22.0 126.7 6 -7.5 92,049 983 84.7 78,054 18 -2 0 72.7 56,420 
± 1.6 ± IL6 ±LO ± 10.l ± 6,393 ± 2.8 ± 5.0 ± 8,694 ± 6.8 ± 4,497 
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One day old hatchlings were transferred to new hapas and reared for five days. The 
average size of 1-day hatched embryo was 3.28-3.55 mm in length and 0.52~0.73 mg in 
wet weight (Table 3), with a small yolk sac attached below head region. The absorption 
of yolk sac completed within 35 - 40 hours of hatching and since then hatchlings were 
fed with boiled chicken egg yolk twice a day. One egg was provided to each hapa as at 
every feeding time. 
Table 3. Growth data of larvae of induced spawned Mystus gulio in tank condition 
Days after hatching 
1-day old hatchling 
2-day old hatchling 
3-day old hatchling 
4-day old hatchling 
5-day old hatchling 
Length (mm) 
Mean±sd Range 
3.36 ± 0.09 3.28 - 3.55 
4.05 ± 0.25 3.88 - 4.31 
4.63 ± 0.08 4.53 - 4.68 
5.65 ± 0.07 5.54 - 5.73 
5.87±0.08 5.74 - 5.98 
Weight (mg) 
Mean±sd 
0.65 ± 0.08 
0.87 ± 0.08 
0.98 ± 0.08 
1.15 ± 0.07 
1.25 ± 0.07 
Range 
0.52 - 0.73 
0.74 -0.91 
0.86-1.11 
1.08 - 1.26 
1.18 - 1.34 
Survival of 5-day old hatchlings varied from 55.5-67.3% with 5.87±0.08 mm in 
average length and 1.25 ±0.07 mg in average wet weight. At this stage the hatchlings 
were very active and moved fast showing schooling and cannibalistic behaviour, which 
could be minimized by stocking larvae into the well prepared nursery ponds. 
Though various level of success in induced breeding of some small freshwater 
catfishes has been achieved (Barna and Mollah 1987, Haniffa et al 2001, Sarkar et al. 
2005, Chakraborty and Chakrabarti 2005), no attempts were made on M. gulio, an 
estuarine catfish, except Mijkherjee et al. (2002). The authors were able to breed M. gulio 
with ovaprim at double high dose of 2.5 ml/kg. The salinity of water they used in 
breeding was also as high as 20%0. The present dose of ovaprim and the water salinity 
are less than the dose reported by Mijkherjee et al. (2002). The breeding success is also 
comparable, indicating development potential of intensive techniques for breeding and 
mass seed production of M. gulio in captive condition. Therefore, further research is 
required in this regard for development and extension of aquaculture practices of this 
species. 
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